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In the Claims : 

1. (Original) A method of incorporating a dielectric material into a semiconductor device, 
said semiconductor device being fabricated by a process that includes at least one thermal 
processing step at a temperature greater than a maximum withstand temperature of said dielectric 
material, said method comprising: 

fabricating said semiconductor device at lea$t up to the thermal processing step using a 
further dielectric material having a maximum withstand temperature greater than the temperature 
of the thermal processing step; 

removing at least a portion of said further dielectric material ; and 
depositing a layer of said lower withstand temperature dielectric material in place of the 
removed portion of said further dielectric material 

2. (Original) The method of claim 1 wherein said lower withstand temperature dielectric 
material has a lower dielectric constant than said further dielectric material 

3. (Original) The method of claim 1 wherein said further dielectric material includes a 
portion that is disposed adjacent to at least one conductive line of said semiconductor device. 

4. (Original) The method of claim 3 wherein said at least one conductive line includes a 
contact barrier layer, and the thermal processing step is an anneal step of said contact barrier 
layer. 
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5. (Original) The method of claim 3 wherein an etch stop layer is disposed beneath said 
further dielectric material; and wherein said step of removing at least a portion of said further 
dielectric material includes etching down to said etch stop layer, 

6. (Original) The method of claim 3 wherein said step of removing at 1ea$t a portion of said 
further dielectric material includes a timed etching step. 

7. (Currently Amended) The method of claim 3 further comprising: 

planarizing said said lower withstand temperature dielectric material to a top surface of 
said conductive line: and 

depositing a further layer of said lower withstand temperature dielectric material atop said 
layer of said said lower withstand temperature dielectric material and atop said conductive line. 

8. (Original) The method of claim 3 wherein said step of depositing a layer of said lower 
withstand temperature dielectric material includes depositing said layer atop said conductive line; 
and said method further includes planarizing said layer of said lower withstand temperature 
dielectric material such that a portion thereof remains atop said conductive line and serves as an 
inter-level dielectric layer. 
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9. (Original) A method of incorporating a dielectric material into an insulator structure that 
is adjacent to at least one conductive line of a semiconductor device, said insulator structure and 
said conductive line being fabricated by a process that includes at least one thermal processing 
step at a temperature greater than a maximum withstand temperature of said dielectric material, 
said method comprising: 

fabricating said insulator structure and said conductive line at least up to the thermal 
processing step using a further dielectric material that has a maximum withstand temperature 
greater than the temperature of the thermal processing step; 

removing at lea$t a portion of said further dielectric material; and 
depositing a layer of said lower withstand temperature dielectric material in place of the 
removed portion of said further dielectric material 

10. (Original) The method of claim 9 wherein said fabricating step includes: 

depositing a layer of a first dielectric material atop a surface of a semiconductor substrate; 

planarizing said first dielectric material to a top surface of another conductive line 
disposed atop said semiconductor substrate; 

depositing a layer of a further dielectric material atop said first dielectric layer and atop 
said another conductive line; 

patterning and etching said further dielectric material and said first dielectric material to 
form at least one opening therein; and 

filling said opening with at least one conducting material to form said at least one 
conductive line. 



02 P 15173 US 



Page 4 of 20 



Preliminary Amendment 



PAGE 6/22 1 RCVD AT 2/912005 4:55:02 PM [Eastern Standard Time] * SVR:U$PT0-EFXRF-1/1 ' DHK:8729M6 1 CSID:9727329218 * DURATION (mm«s):05-14 



02/99/2005 15:56 9727329218 



SLATER & MATS I L LLP 



PAGE 07/22 



1 1- (Original) The method of claim 9 wherein said lower withstand temperature dielectric 
material has a lower dielectric constant than said further dielectric material 

12. (Original) The meth od of claim 9 wherein said step of fabricating said insulator structure 
and said conductive line includes: depositing a contact barrier layer prior to depositing said 
conductive line, and annealing said contact barrier layer at a temperature greater than said 

m aximum withstand temperature of said lower withstand temperature dielectric material. 

13. (Original) The method of claim 9 wherein an etch stop layer is disposed beneath said 
further dielectric material; and wherein said step of removing at least a portion of said further 
dielectric material includes etching down to said etch stop layer. 

14. (Original) The method of claim 9 wherein said step of removing at least a portion of said 
further dielectric material includes a timed etching step. 

15. (Currently Amended) The method of claim 9 further comprising: 

planarizing said layer of said lower withstand temperature dielectric material to a top 
surface of said conductive line; _and 

depositing a further layer of said lower withstand temperature dielectric material atop said 
layer of said another dielectric material and atop said conductive line. 
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16. (Original) The method of claim 9 wherein said step of depositing a layer of said lower 
withstand temperature dielectric material includes depositing said layer atop said conductive tine; 
and said method includes planarizing layer of said lower withstand temperature dielectric 
material such that a portion thereof remains atop said conductive line and serves as an inter-level 
dielectric layer. 



17. (Original) A method of fabricating a semiconductor device, said method comprising: 

forming at least one deep trench within a semiconductor substrate; 

forming a buried plate within a region of said semiconductor substrate that adjoins a 
bottom of said deep trench; 

forming an insulator film along sidewalls of said deep trench; 

removing an upper region of said insulator film; 

partly filling said deep trench with doped polysilicon that extends above a remaining 
portion of said insulator film, the dopants in the polysilicon diffusing through at least one side of 
said deep trench into an adjoining region of said semiconductor substrate during subsequent 
thermal processing steps to fbim a buried strap region along said side of said deep trench; 

forming a trench top oxide layer atop said doped polysilicon; 

forming a gate insulator layer on at least said upper portion of said side of said deep 

trench; 

filling said deep trench with a further polysilicon layer atop said trench top oxide layer; 
patterning and etching said semiconductor substrate to form at least one isolation trench thai 
adjoins said deep trench; 

filling said isolation trench with an insulator material; 
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forming a doped region in a top surface of said semiconductor substrate adjacent to said 
gate insulator layer of said deep trench; 

forming a contact region that connects to said further polysilicon layer; 

depositing at least one conducting layer atop said contact region to form a first conductive 

line; 

depositing a layer of a first dielectric material atop said surface of said semiconductor 
substrate; 

planarizing said first dielectric layer to said top surface of said first conductive line; 

depositing a layer of a further dielectric material atop said first dielectric layer and atop 
said first conductive line; 

patterning and etching said further dielectric layer and said first dielectric layer to form at 
least one opening therein that includes at Jeast one region that extends down to said doped region 
adjacent to said gate dielectric; 

depositing a contact barrier layer at least at a bottom of said opening; 

annealing said contact barrier layer, 

filling said opening with at least one further conducting layer to form at least one further 
conductive line; 

removing at least an upper portion of said further dielectric layer to form at least one 
opening adjacent to said further conductive line; and 

depositing a layer of another dielectric material at least in said opening adjacent to said 
bit line, said another dielectric material having a lower dielectric constant than that of said further 
dielectric material. 
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18. (Original) The method of claim 17 wherein said annealing step is carri ed out at a 
temperature greater than a maximum withstand temperature of said another dielectric material 

1 9. (Original) The method of claim 1 7 further comprising: depositing an etch stop layer atop 
said first dielectric layer prior to depositing said layer of a further dielectric material; and wherein 
said step of removing at least an upper portion of said further dielectric material includes etching 
down to said etch stop layer. 

20. (Original) The method of claim 17 wherein said step of removing at least an upper 
portion of said further dielectric material includes a timed etching step. 

2 1 . (Currently Amended) The method of claim 1 7 further comprising: 
planarizing said another dielectric layer to a top surface of said bit line: and 
depositing a further layer of said another dielectric material atop said layer of said another 

dielectric material and atop said further conductive line. 

22. (Original) The method of claim 17 wherein said step of depositing a layer of another 
dielectric material includes depositing said layer of another dielectric material atop said further 
conductive line; and said method further comprises planarizing said another dielectric layer such 
that a portion thereof remains atop said further conductive line and serves as an inter-level 
dielectric layer. 
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23. (Original) A method of fabricating a semiconductor device, said method comprising: 
forming a planar gate oxide layer atop a surface of a semiconductor substrate; 
depositing at least one conducting layer atop said gate oxide layer; 
patterning and etching said at least one conducting layer to form at least two openings 

therein; 

introducing dopants into said substrate through said openings in said at least one 
conducting layer to form at least one source region and at least one drain region; 

depositing a layer of a first dielectric material atop said surface of said semiconductor 
substrate; 

planarizing said first dielectric material to said top surface of said at least one conducting 
layer line; 

depositing a layer of a further dielectric material atop said first dielectric layer and atop 
said at least one conductive layer; 

patterning and etching said further dielectric layer and said first dielectric layer to form at 
least one opening therein that includes at least one region that extends down to at least one of 
said source region and said drain region; 

deposi ting a contact barrier layer at least at a bottom of said opening; 

annealing said contact barrier layer; 

filling said opening with at least one further conducting layer; 
removing at least an upper portion of said further dielectric layer to form at least one 
opening adjacent to said further conducting layer; and 
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depositing a layer of another dielectric material at least in said opening adjacent to said 
further conductive layer, said another dielectric material having a lower dielectric constant than 
that of said further dielectric material. 

24. (Original) The method of claim 23 wherein said annealing step is carried out at a 
temperature greater than a maximum withstand temperature of said another dielectric material. 

25. (Original) The method of claim 23 further comprising: depositing an etch stop layer atop 
said first dielectric layer prior to depositing said layer of a further dielectric material; and wherein 
said step of removing at least an upper portion of said further dielectric material includes etching 
down to said etch stop layer. 

26. (Original) The method of claim 23 wherein said step of removing at least an upper 
portion of said further dielectric material includes a timed etching step. 

27. (CuiTently Amended) The method of claim 23 further comprising: 

planarizing said another dielectric layer to a top surface of said farther conductive layer; 

and 

depositing a further layer of said another dielectric material atop said layer of said another 
dielectric material and atop said further conducting layer. 
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28. (Original) The method of claim 23 wherein said step of depositing a layer of another 
dielectric material includes depositing said layer of another dielectric material atop said further 
conducting layer; and said method further comprises planarizing said another dielectric layer 
such that a portion thereof remains atop said further conducting layer and serves as an inter-level 
dielectric layer, 

29. (Currently Amended) A method of semiconductor device incorporating a dielectric 
material into an insulator structure of a semiconductor, said insulator structure 4 ha^-adjacent to 
at least one conductive line, said insulator structure and said conductive line being fabricated by a 
process that includes at least one thermal processing step at a temperature greater than a 
maximum withstand temperature of said dielectric material, said process comprisi ng the steps of : 

fabricating said insulator structure and said conductive line at least up to the thermal 
processing step using a fhrther dielectric material, that has a maximum withstand temperature 
greater than the temperature of the thermal processing step; 

removing at least a portion of said further dielectric material; and 
depositing a layer of said lower withstand temperature dielectric material m place of the 
removed portion of said further dielectric material. 
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30. (Currently Amended) The method s e miconductor dovi e&of claim 29 wherein said 
fabricating step includes: 

depositing a layer of a first dielectric material atop a surface of a semiconductor substrate; 

planarizing said first dielectric material to a top surface of an insulated word line disposed 
atop said semiconductor substrate; 

depositing a layer of a farther dielectric material atop said first dielectric layer and atop 
said insulated word line; 

patterning and etching said further dielectric material and said first dielectric material to 
form at least one opening therein; and 

filling said opening with at least one conducting material to foun at least one bit line. 

3 1 . (Currently Amended) The mgthod . s om i oonductor dcvi e <H >f claim 29 wherein said lower 
withstand temperature dielectric material has a lower dielectric constant than said further 
dielectric material. 

32. (Currently Amended) The mgthod semiconductor device of claim 29 wherein said step of 
fabricating $aid insulator structure and said bit line includes: depositing a contact barrier layer 
prior to depositing said conductive line, and annealing said contact barrier Jayer at a temperature 
greater than said maximum withstand temperature of said lower withstand temperature dielectric 
material. 
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33 . (Currently Amended) The method s e miconductor riovico of claim 29 wherein an etch 
stop layer is disposed beneath said further dielectric material; and wherein said step of removing 
at least a portion of said further dielectric material includes etching down to said etch stop layer. 

34. (Currently Amended) The msthod, 6 e miconductor dovioo of claim 29 wherein said step of 
removing at least a portion of said further dielectric material includes a timed etching step. 

35. (Currently Amended) The metfiod .semiconduotor dovioo of claim 29 further comprising: 
planarizing said layer of said lower withstand temperature dielectric material to a top 

surface of said bit line: and 

depositing a further layer of said lower withstand temperature dielectric material atop said 
layer of said another dielectric material and atop sai d conductive line. 

36. (Currently Amended) The method ^gomiconductor device of claim 29 wherein said step of 
depositing a layer of said lower withstand temperature dielectric material includes depositing said 
layer atop said conductive line; and said process includes planarizing layer of said lower 
withstand temperature dielectric material such that a portion thereof remains atop said conductive 
line and serves as an inter-level dielectric layer. 
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37. (Currently Amended) A method of fabricating a semiconductor device fabricated by 
pgeeess-comprisin g the steps of : 

forming at least one deep trench within a semiconductor substrate; 
forming a buried plate wi thin a region of said semiconductor substrate that adjoins a bottom of 
said deep trench; 

forming an insulator film along sidewalls of said deep trench; 

removing an upper region of said insulator film; 

partly filling said deep trench with doped polysilicon that extends above a remaining 
portion of said insulator film, the dopants in the polysilicon difiusing through at least one side of 
said deep trench into an adjoining region of said semiconductor substrate during subsequent 
therm al processing steps to form a buried strap region along said side of said deep trench; 

forming a trench top oxide layer atop said doped polysilicon; 

forming a gate insulator layer on at least said upper portion of said side of said deep 

trench; 

filling said deep trench with a further polysilicon layer atop said trench top oxide layer; 
patterning and etching said semiconductor substrate to form at least one isolation trench 
that adjoins said deep trench; 

filling said isolation trench with an insulator material; 

forming a doped region in a top surface of said semiconductor substrate adjacent to said 
gate insulator layer of said deep trench; 

forming a contact region that connects to said further polysilicon layer, 
depositing at least one conducting layer atop said contact region to fonn a first conductive line; 
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depositing a layer of a first dielectric material atop said surface of said semiconductor 
substrate; 

planarizing said first dielectric layer to said top surface of said first conductive line; 
depositing a layer of a further dielectric materia] atop said first dielectric layer and atop said 
insulated won! line; 

patterning and etching said further dielectric layer and said first dielectric layer to form at 
least one opening therein that includes at least one region that extends down to said doped region 
adjacent to said gate dielectric; 

depositing a contact barrier layer at least at a bottom of said opening; 

annealing said contact barrier layer; 

filling said opening with at least one further conducting layer to form at least one further 
conductive line; 

removing at least an upper portion of said further dielectric layer to foim at least one 
opening adjacent to said bit line; and 

depositing a layer of another dielectric material at least in said opening adjacent to said 
bit line, said another dielectric material having a lower dielectric constant than that of said further 
dielectric material. 

38. (Currently Amended) The mgtft^ semioonductor device o f claim 37 wherein said 
annealing step is carried out at a temperature greater than a maximum withstand temperature of 
said another dielectric material. 
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39. (Currently Amended) The method semiconductor dovico of claim 37 further comprising: 
depositing an etch stop layer atop said first dielectric layer prior to depositing said layer of a 
further dielectric material; and wherein said step of removing at least an upper portion of said 
further dielectric material includes etching down to said etch stop layer. 

40. (Currently Amended) The mcthodse miconductor dovico of claim 37 wherein said step of 
removing at least an upper portion of said further dielectric material includes a timed etching 
step. 

41 . (Currently Amended) The med3od .semiconduotor dovico of claim 37 further comprising: 
planarizing said another dielectric layer to a top surface of said further conductive line; 

and 

depositing a further layer of said another dielectric material atop said layer of said another 
dielectric material and atop said further conductive line. 

42. (Currently Amended) The method oemioonductor devioo -of claim 37 said step of 
depositing a layer of another dielectric material includes depositing said layer of another 
dielectric material atop said further conductive line; and said process further comprises 
planarizing said another dielectric layer such that a portion thereof remains atop said further 
conductive line and serves as an inter-level dielectric layer. 
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43. (Currently Amended) A method of fabricating a semiconductor device fabricated by a 
proc ess comprising: 

forming a planar gate oxide layer atop a surface of a semiconductor substrate; 

depositing at least one conducting layer atop said gate oxide layer; 

patterning and etching said at least one conducting layer to form at least two openings 

therein; 

introducing dopants into said substrate through said openings in said at least one 
conducting layer to form at least one source region and at least one drain region; 

depositing a layer of a first dielectric material atop said surface of said semiconductor 
substrate; 

planarizing said fi rst dielectric layer to said top surface of said conducting layer; 
depositing a layer of a further dielectric material atop said first dielectric layer and atop 
said conducting layer; 

patterning and etching said further dielectric layer and said first dielectric layer to form at 
least one opening therein that includes at least one region that extends down to said source and 
drain regions; 

depositing a contact barrier layer at least at a bottom of said opening; 
annealing said contact barrier layer; 

filling said opening with at least one further conducting layer; 
removing at least an upper portion of said further dielectric layer to form at least one 
opening adjacent to said further conducting layer; and 
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depositing a layer of another dielectric material at least in said opening adjacent to said 
further conductive layer, said another dielectric material having a lower dielectric constant than 
that of said further dielectric material. 

44. (Currently Amended) The megiod ,s e mioon d uctor device o f claim 43 wherein said 
annealing step is carried out at a temperature greater than a maximum withstand temperature of 
said another dielectric material. 

45. (Currently Amended) The mgthod .g e miconduotor dovicc of claim 43 further comprising: 
depositing an etch stop layer atop said first dielectric layer prior to depositing said layer of a 
further dielectric material; and wherein said step of removing at least an upper portion of said 
further dielectric material includes etching down to said etch stop layer. 

46. (Currently Am ended) The mg&Qd_ oemiconductor dovico of claim 43 wherein said step of 
removing at least an upper portion of said further dielectric material includes a timed etching 
step, 

47. (Currently Amended) The mgtho ^semiconductor devioo of claim 43 further comprising: 
planarizing said another dielectric layer to a top surface of said further conductive layer; 

and 

depositing a farther layer of said another dielectric material atop said layer of said another 
dielectric material and atop said further conducting layer. 
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48. (CuTrently Amended) The method .jomioonductor dcvio e-o f claim 43 wherein said step of 
depositing a layer of another dielectric material includes depositing said layer of another 
dielectric material atop said further conducting layer; and said process further comprises 
planarizing said another dielectric layer such that a portion thereof remains atop said further 
conducting layer and serves as an inter-level dielectric layer. 
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